Monoclonal antibody against dnmt1 arrests the cell division of xenopus early-stage embryos.
DNA methylation plays a crucial role in embryogenesis, and Dnmt1 is known to be a key enzyme in the maintenance of DNA methylation. Dnmt1 is highly accumulated in mature oocytes and eggs. To analyze the function of the maternally accumulated Dnmt1, we injected monoclonal antibodies that specifically recognize the amino terminus of Xenopus Dnmt1 into Xenopus laevis embryos. The monoclonal antibodies inhibited the cell division of the embryos before the midblastula transition. Monoclonal antibody neither inhibited DNA methylation activity of Dnmt1 in vitro nor affected its stability in embryos. In addition, injection of alpha-amanitin, an inhibitor of transcription, did not rescue the cell division arrest. The results suggest that the inhibition of cell division by monoclonal antibodies was due neither to the direct inhibition of DNA methylation activity of Dnmt1 nor to aberrant transcription before the midblastula transition. The morphology of chromatin of the arrested cells showed that the cell cycle was arrested at interphase. This was supported by the biochemical analysis in which the arrested cells demonstrated low histone H1 kinase activity, which indicated that the cells had not entered M phase. Dnmt1 may have an important function other than DNA methylation activity for early embryogenesis in Xenopus laevis.